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(57) Abstract: 
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portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity b formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOWUIbHAH TPVBA 

(57) Abstract: 

Mcnojn>3oearace: b Tpy6ocTpoeHKH. CymKOCTb K3o6pcTeHKH: rrpcx)tuib BunojmeH a bhjjc aatuerrpmBoA 
KOu6nHax90i »o Tpex KanneannHMX nonocrefl. o6pa30oaHm>xx H3 Tpy6«oft aaroroBKH, jjae H3 Koropbtx 
conpHKftcaxrrcfl uexjjy co6oft KapyxHb&ox noeepXHocTHWW ytmrpesHboc vacrett c 4x>p»aipoBaHKeitf ucxjjy 
tooffl Tperteii nonocrn, np» stom Bwyrpoomc noBepXHOcra A 0 !^ Kan/iea^HWJC nonocreH o6pa3oaaHbi 
BHyTpcmieft noaepxHOCTUO Tpy©H0ft 3aroroBKM, six Hapyxrote noaepXHocTw o6pa30BaHbi HapysHofl 
nosepxHocTbio TpytSaoft aaroToexw, a BnyTpemwi noeepxHocrb cpe^Heft nojiocTH o6pa30Bana Hapymnoft 
noDepxHOCTbio Tpy^Kott 3arxm>BKH. HapymHan noaepxnocTb yroft nojiccmi o6pa3oeaHa BHyTpeHneft 
DOBCpXHOCTbaO Tpy6H0U ^aroroBKH. 1 sen. 
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Description (OnHcaaMc ■3o6pctchkh|: 

M3o6pcTtaofc othochtch r oopaoontc mcwuiob robjicwkm k uoxcr 6hrr*, BcnamooBaHO npH 
loroToancnnM Tpy6 c $>acoHJojw npotyuitu, npHueuaeubix b Katiecrec aaroroBOK nnacTfaipefl. 
ncnomoycMbUt a>u BoccraHoaneKHH rcpMcnwMocro do^oiux. Ke^nzbuc h raooefeix CKBaxm. 

HoDccrHa MKoronyMcoaH npoAoniJia-ro4>p«poaaHHaH Tpy6a. npmtfrrftfl sa nporemm. BunoriHCHHaH irj 
Kpyrsioft Tpy6«oft aarorooxH ny-ren Ae^opworpoBaHMH (pacmwciow) ee noncpeworo cc^chhh. PeryjuipyH 

OCAMMKHy f^aOrtMBaHHH pOHMROB B OaTOTOBRy M MX ROmWCCTDO, M0JKH0 Hft O^ROft OTTpaBXC ICBTOTaBJlMBaTb 

TpyCw c paamniHbzu npo$B/ieu. mto oco6ckho Baxuto a** Tpy6. wcnojibayeuwx o Kawree luiacrwpeft A^ 
pcuofrra o6caflHbtx Tpy6. 

He«ocraTKOu tokoA Tpy6bi rbhhctcw 6ojxwnon crencin> flt^opuBdjfai b uecrax K3rv6a. uro yweHwnaer 
BO3M0»U0CTb paconipeHHH imacrbipH b kojiohhc h yDe/nreMBaeT crpancBaion^w Hanpswestnsi h. Kpoue 
Toro. 6oJibmoe kcjtjwcctoo ROHueHrpaTopoe HanpRxcHitn b ucerax H3r«6a Tpy6u. 

TcxHmtecx&H aaAawa, petnaeuan toooperatHeu. 3axJD0MaercH b yueHbincHKM Bemranibi ocraTOWBOH 
A«a>opw«i^iH aa cmct ooukcuka xpraonbi npo^miH n b chkxchkm npappnhUhtx ne$apuanyA *rpy6w. 

nocTaaneHHafl oaftaqa pemaera 3a wer toto, «rro b npo^anbaoa ipytJc. tspasuynvtrrBeaao ceapHofl, 
BbrnanBCHHoft c ^accmnju cresowu npo^nnn. corviacHO K3o6percHJno. npo^snb bwhuihch b bha« 
cummctpbhboA KOu^HHaonH B3 Tpcx xanneeHAHboc nojiocTcfl. o6pa30BaHHbOC K3 Tpytinott saroTOBSH. ABC H3 

ROTOpbCX COnpSKKBCaiOTCH MCJKAy Co6ofi BapyT&HbtUH noOCpXHOCTCTMH ynDJpCHHbW TOCTefi C ^OpMHpOBaHHCW 

uejKAy hhum iperfccft nonocrw, rrpa yron BuyxpcHiotc nooepxHocTK a^Y* Kenn«Go^Hz>oc nonocreA 
oopasosaHbi BHyTpamett noBcpxaocTbio Tpyfaoft cmtotoskh. *x Hapyrabic noBepxBocrn oopaaoBaabi 
HapymHoft nooepxHocrbJO Tpy6woft ^arxrroHKK. a BKyTpcHKHH noecpxHocTb nojiocrw o6paaoeaHa oapymuofi 
noeepxuocTbio Tpy6noM 3aro*roBKH, HapymnaH noBcpxHocrb yroii nonocTB o6pa3oeaaa EnyTpamcH 
noeepxnocTbio Tpy6nofl aaroroBKH. 

B npgyiaro£Koft npo^nnhHoft Tpytic tionbcnaH Macn> noBcpxHOCTH Tpytfw hbohctch uacrtio onncaBHoA 
oKpyxBocTH, «rro 3HaMKT«JibHO yueHwnaer Harare octbo KOHAeKTpaTOB HanpnmcHHH no ncpHUcrpy Tpytfbi h 
yctsmcH paanaHX np<xj)nrai « noBbanarr npo^Hocrb ccmchhh npH pasAa^e Tpy6 a riponoocc wx ncooraxjooarom 
b KaMecTDC ruiacTwpcft pfin BOCcraHoaneHKM repMertroHocTH npw pCMOHTc odcaAHWX kojiohh. Kpoue xoro, 
cHMasaioTCH ocraTWHwc HanpHJKaara m b csapHou oibc nocne paaAa^i rpytSbi b CKBaxKBe. Tax Kan 
caapRofi moo H*xnprrvcn b oohc uanoft A«t«pMamra. a ocxa/ibna* uacTb ncpHucTpa (c^opunpoBaHHbic 
xamieBMAHbtc hojioctu) hucct nnoisitac ncpcxoAU c uanou Kpumouou. 

nepauerp oapysKoft noBepxKOCTH npo^Mnuioa rpyfSw hockojihro oonune BHyTpcHHcro nepHwerpa o6caAHoft 
Tpy^bi a^i ooc^AaBMn RaTHra, a HapyxHbxft onMcaMHuA A"a"«T "CHbaie B«yTpcHH«ano AHaurrpa oocaABoA 
TpyCt* ajih o6ocncMcHHa cso6aBRoro cnyesa n CKBajKHiiy. 

McnoJibooBaHKC opo^mibHbix rpy6 b KaiccTBc nn acrwpcM, ycraaaanHBaeMbcx u uccrax noBpciaAcsMa 

(TpOAKHW. MCCTHaH CKBOOHaSt K0ppO3HH. Aq^P^P 0 ***"""* OXBepCTHH, H3HOC H AP-J OOCaAHWX KOJIOHH. 

hmcct pfl« npoiwyiAccTB no cpaBHerano c TpaAKnnoHHbOAi ueroAaun: B3P0T0B7ieswe rrpo^Hjrwiofl Tpy6bi H3 
caapnoa 3aruTosiui noaoojiHCT 3HaMKTCJibHO cnn3HTt> pacxDA" na cc npoB38pncTBo; Tan kbk 
3HauMTCJitjaaH sacrb ncpHMcrpa Tpy6w >moHcrc« uacxwo ormcamiofi oapyxBocTB. >to yMCBunacT 
kojbhwctbo KOHueHTpaToa yBtniWMBacT rnomaAb conpsiaocHOBeHKH npH pa^a« wemAV BwnpaaneHBoft 
Tpy6o* n RonoHHoA n yBcraracsacT HanpfuccKXiH CTparwBaiotH; oo3MoxnocTt» npHMcacHnn npo^nnbUMx 
xpy6. c^opMscpoBaHKbix b 6yHT«, D03BcumeT ooRpanrrb Bpeun pcMotrra, ywcm*tmrrt. paexoq, warcpManoB m 
3aTpaTU npM poxoirr« noapexACRRbcx yuacTRoo nnacTUpnux rohc^hob jxraun>i, npoasBOAHTt, pcmoht b 
cRBajKMHax Ha oiiawrenwibix r/iy6Huax, noebtcsrrt> HaAexMocrb b ^onroBC^HOcrt orpeMOKTHpOBaioioro 
yuacnuL 

npH ^opbocpoBaKXB 6yirra no npcn/iaracMGA npo^tvibHOR Tpy6w 3HaMHTcm«o caxmaiOTCH npoAonuiwc 
Ac4>opuai9fM h CRpy^KBaHHe TpylSw. Tax Ran yxjiaARa bbtkob npoAOJibHoft Tpyfibi np0H3B0AHTCH Ha ppe 
onopbi ynofpcHHUX MacrcA Rairnenaraajx nanocT€A. 

Kpoue roro. npeAnaraeubtB npcxjivuib Hueer AOCTarowHyK) »c3CTR0CTb, n npa ^opuBpoBaanB 6yHva He 
npowcxoAvrr cwmm ccmchmh, a npw paoMcrrRc hc «rpc6ycroi AonamoiTCJXhHhix oncpauHB m o6opyA0DaroiH 
A/ih npaBRM Tpy6bi o*r cRpy^ofBaHMH. 

npeA^a^cM^ 51 Tpytfa npw uaRcnviaiibHofl romi laKTHocTH ccmchkh Hueer Hasrikuibimtc paABycbC kphbhohw 
$opi*bt CCUCHW5? 4>aooiiHoro npoJ)MJiH. A vew ueiibuic KpHBHOHa 4»opubi cc^chhh npo^Hwi. tcu uem>aie 
mpacxoAoean pecypc nnaCTJWHOcm npw ^opwooKc npo^wiH b crane h npw paoAane ero b CRoamKHc, tcm 
MCHbme Bcntraoia ocrarotoibix iianpnweHHA. 

Ha weprewe M3o6paMPHU5? npo<JiiLrihHan Tpy6a nonepewoc ccmchmc. r«e 1 w 2 - KaruicBHAHbie nanocTB. 3 
coapMofi UJOB. 
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WXK~in»wHhix nonoertA I. pacnonuiaHwx no pawne cropoHM or oq^ajiuiofl oca ckmmctpkh 

* c^p^ponaHa uemfly mom. BHyrperamc noBcpxHOCTR iwiocre* I o6pa3oeanbi CHvnxsmefi no^v,,^ 

3antm " DU ' BHyrpcHwu, noeepxHocn. nonocn, 2 ofipaaoeaaa „ap y «Hoft nojpxnoc-riwo SoT^lr^Z 
. KapyMHaii ncacpxHocr. arofl nana™ BHyrpe™** noeepx.^ Tp^oftTa^™ a-™*-*. 

np^antny,, Tpy6y, nanpm^p. jo nonocoBoft aaroToan. nonyrouor cn^adM o6pa30M. 

xpyrviyio Tpy6y ropttaom-ajibituwH earaiaMH ocajiumajo-r m n«»^™..„_.™« 
npoM^y™.™™ npo*,™ „ ^p^aa™, wm^T^L^J^^^ 

TpyfJy A o nonyMcmw ipe™* nojiocm 2 h 3 wwhopo c^«m« npo^sotfl. A«H>P"HpyiOT 



npatmjibnyjo TpytSy nonynaioT cne^yionmu o6pa30M. 

KPyrny, ° ™* D "PO*«"«Po«HHOM crane npo^y^. B npoW™^ 

mm. noow EamrfpoBBH npn bcoCxcwhmqcth rpjrfa nociynaer „a ycraHOKy aaMOT^T^^^ 
npotHm^M Tpy«a p«3M«pa«H 60.1 x 57.6 mm 6«na BcnojTKv.Bafla pewroirra ..eArsHbix otBa™, B 
nt^TZjTl aMenm 60 - 1 * "P» »to" 3**>p cocraaoner 28.9 mm. B npofrnnbHOH Tpy6e cranajor 

OOC4 W 0 » "Tyw- nocne pacampemtn creima npo^Hnuioft Tpy6w (nnacrwpa) HaxonnTea » ™™., 

^^ae^T^ — "P" xax a^TTr: 

•tonamooeaHHe npo*Ha«on Tpy6w b ....ecTee aanm™* nnacropcft ^ peMom-a oCcanHMx tdv6 
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Claims (Oopuyn a B3o6pexeQHn]: 

ripo^H/iuiaji Tpy6a, rrpesoiyntecTecHBo csapwaH, ownonKcHHaH c <$>ocoHHbt*i ccuchmck npo^ann. 
OT/nmajon;aflc« Tew, vro npogunb BbmonHCH b aw^e cKUuerpwiHofl kom^hhahhh hd Tpex itanncaM^Hux 
nonocTcft. o6pa3ooaiacbix ra Tpy&iofl aarxrroracH, ^oe H3 icoropux ooopiocacaioTCfl ueMpy co6ofi 
HapyxKbiMH noDcpxHOCTHWH yinHpaaojix «i&cTeA c $o p uupo boj mcv< uexj^y hrud Tpcrbefl nanocro, npw 

3T0M BHyTpCHMMC nOOCpXHOCTH AByX tLBTinCBKfJHtAX nonOCTCH 06p8t30BAHbl BHyTpCHHCM nOOCpXHOCTbiO 

TpyC«oA saroToaui, hx ttapyxKbie noeepxHOCTH oGpaoooann HapyjtHoA noecpXHOcrtJO *rpy6noft oaroroaKM, 
a BHyTpcmtfM noocpxHocrb qx^iieft iiojiocth o6pa30BaHa HapyjEHOft noeepxHocTtao Tpytifiofi saroroBKii. 
HapymHaH noecpxHocTb yroft nonocrw o6pa3onaHa miyrpcHHcft noacpxHocrbio TpyfiHoft oaroTOBRH. 



5- 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated muJtipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably w r elded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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Houston, TX 
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